Introduction
At the ultrastructural level, a variety of techniques have been developed to elucidate the structure and chemistry of the cell. Histochemical tests allow the localization ofcellular substances and enable the identification ofsome organdIes, while electron microscope analytical techniques permit qualitative and quantitative determinations of elemental distribution. The introduction of immuno-and other high-affinity labels for electron microscopy has added a further dimension, and is transforming our knowledge by allowing identification of a much wider range of cell and tissue components.
Of the many methods available, colloidal gold, first introduced by Faulk and l#{224}ylor (1971) , is a versatile, sensitive probe which allows both qualitative and quantitative determination of cellular substances, with many applications in both research and diagnostics.
The Concept of Immuno-and Affinity Labeling
Immunolabeling is a means of localizing a compound of interest using an antibody raised against an antigenic determinant (epitope) from that compound.
The basic steps involved in this process are the initial stabilization of the tissue in a manner that preserves both morphology and antigenicity, followed by application of the antibody and visualization ofthe antibody-antigen complex in situ.
Broadly speaking, protocols devised to achieve this can be divided into two groups, pre-and post-embedding, depending on whether ing together information that may be used to improve labeling techniques.
New data on inert dehydration for the localization ofsensitive epitopes without chemical or ayofixation is presented. the antibody is applied before or after the tissue is embedded in a supporting medium. Basic regimens are well established and can be found in Beesley (1989) and Polak and Varndel (1984) .
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However, because processing steps affect epitopes in different ways the methodology is varied to maximize probe density and avoid antigenic loss. Immunolabeling exploits the specific affinity of an antibody for its antigen, and markers can also be derived from other compounds with similar high affinity. These can be used as linking agents in the visualization process or, if their affinity is for ccllular components, they can be used directly as alternative primary probes, provided that a visual marker can be added without affecting the bonding interaction.
Pre-embedding Techniques
In this method, immunoreagents are allowed to penetrate the specimen, producing a three-dimensional distribution ofprobe rather than the two-dimensional distribution achieved with application of label to sectioned material. The specimen is usually fixed, at least partially, and the wet tissue is sectioned with a vibrating microtome at approximately 20-80 tm. Subsequently, these sections are labeled by incubation in the immunoreagents, but in many instances, owing to the impenetrability of plasma membranes and fixed cytosol matrix, absorption may be limited. Attempts to improve tissue permeability have been made with a wide range of agents, including freeze-thawing, dehydration-rehydration (Priestly, 1984) , dimethyl sulfoxide (Sternberger, 1979) , enzyme digestion (Kuhlmann et al., 1974) , Triton X-100 (Piekut and Casey, 1983) , and saponins (Willingham, 1980 (Willingham, ,1983 Ohtsuki et al., 1978; Bohn, 1978) , including digitonin (Bell, 1981; Sternberger, 1979; Dales Ct al., 1965) . Trixon-X and saponin are both widely used, with Triton-x in buffer at a concentration ofO.04-O.4% giving a label penetration of 8-9 tm (Piekut and Casey, 1983 This technique is widely used and is particularly useful for antigens sensitive to embedding procedures.
Although most probe types can be used in conjunction with this protocol, the penetration of particulate probes may be limited.
Post-embedding Techniques
In contrast to pre-embedding protocols, antibody is applied after processing and sectioning.
A standard system consists of the fol- has been successfully used in this way to pre-treat tissues in order to block amino groups and restrict fixation.
Five minutes of treatment with a mixture  of 20 mM EAI and 8% formaldehyde   was  found  sufficient  to protect  protein  against  subsequent  extensive fixation with a mixture of4% glutaraldehyde and 4% formaldehyde (Tokuyasu et al., 1983; Tokuyasu et al., 1981) . (Damjanov, 1987; Bendayan, 1981 Bendayan, ,1987 Bonnard et al., 1984; Horisberger, 1981 Horisberger, ,1984a Roth, 1983; Roth et al., 1978) . , 1986; Guss et al., 1986; Akerstr#{246}met al., 1985; Bj#{246}rck and Kronvall, 1984; Reis et al., 1984a Reis et al., ,b,1986 Lindmark et al., 1983; Langone, 1982; Forsgren and Sjoquist, 1966) . 
In Situ Hybridization
Initially, hybridization histochemistry at the ultrastructural level was carried out using autoradiographic techniques (Hutchison, 1984) , but more recently biotinylated probes have been employed to increase resolution, while amplification has improved probe density. Amplification using rabbit anti-biotin followed by goat antirabbit gold conjugate has been used for whole-mount chromosomes (Hutchison, 1984) , with both mitochondrial and nuclear components detected in Lowicryl thin sections using anti-biotin antibody combined with protein A-gold (Binder et al., 1986) . Pre-embedding applications include localization of cytomegalovirus with biotinylated probe visualized directly by streptavidin-gold conjugate (Wolber et al., 1988) .
Receptor Probes
The affinity that exists between a bioactive compound and its receptor can be exploited to map the distribution ofeither component. 
